KMUP-1 inhibits hypertension-induced left ventricular hypertrophy through regulation of nitric oxide synthases, ERK1/2, and calcineurin.
Hypertension can induce left ventricular hypertrophy (LVH), and the nitric oxide (NO) pathway plays an important role in the pathogenesis of cardiac hypertrophy. This study aimed to examine whether KMUP-1, a novel xanthine-based derivative, could inhibit LVH in spontaneously hypertensive rats (SHRs) and to investigate potential mechanisms underlying its antihypertrophic effects. Two groups of animals with chronic or subacute LVH were treated. In the chronic LVH group, KMUP-1 (10 or 30 mg/kg/d orally) was administered for 28 days to both normotensive rats and SHRs. In the subacute LVH group, KMUP-1 (0.5 mg/kg/d intraperitoneally) or sildenafil (0.7 mg/kg/d intraperitoneally) was administered for 10 days with or without co-treatment with the nitric oxide synthase (NOS) inhibitor N-omega-nitro-l-arginine (L-NNA; 20 mg/L orally). After treatment, the effects of KMUP-1 or sildenafil on hypertension, cardiac hypertrophy, survival, expression of the NO/soluble guanylate cyclase (sGC)/protein kinase G (NO/sGC/PKG) pathway in the aorta andleft ventricle, and calcineurin A/extracellular signal-regulated kinase 1/2 (ERK1/2) signaling in the left ventricle were examined. In the chronic LVH group, the SHRs developed hypertension with LVH over the 28 days. KMUP-1 attenuated the hypertension and LVH, increased survival rate, enhanced endothelial NOS/cyclic guanosine monophosphate/PKG (eNOS/cGMP/PKG) and decreased inducible NOS (iNOS) expression in the aorta and left ventricle of the SHRs. In the subacute LVH group, both KMUP-1 and sildenafil administered for 10 days attenuated the LVH in SHRs, with enhanced eNOS/cGMP/PKG and suppressed iNOS/calcineurin A/ERK1/2 expression in the left ventricle. In addition, both KMUP-1 and sildenafil attenuated L-NNA-induced LVH. KMUP-1 inhibition of hypertension-induced LVH with associated upregulation of eNOS, downregulation of iNOS in both the aorta and left ventricle, and attenuation of calcineurin A and ERK1/2 signaling in the left ventricle.